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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method and apparatus for producing a reduced 
iron pellet by which the reduced iron pellet 
hardly being crushed in a blast furnace 
because of high density and suitable as iron 
raw material for charging into the blast furnace 
cna be produced. 

SOLUTION: In this method, before cooling the 
high-temp, reduced iron pellet P2 heat-treated 
at high temp., the high-temp, reduced iron 
pellet P2 is rollingly moved in the temp, range 
of 800-1,200° C. Therefor, this apparatus is 
provided with a heat insulation rolling part 22a 
for receiving the high-temp, reduced iron pellet 



P2 and rollingly moving the pellet P2 while holding the temp, between a rotary hearth 
type reducing furnace 21 and a rotary cylindrical cooler 22. 
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CLAIMS 



[Claim(s)] 

[Claim l]In a manufacturing method of a reduced iron pellet which obtains a reduced 
iron pellet by cooling this elevated -temperature reduced iron pellet after carrying out 
heating-athightemperature processing of the mixed pellet which mixed iron oxide 
particles and carbonaceous particles and considering it as an elevated- temperature 
reduced iron pellet, A manufacturing method of a reduced iron pellet rolling said 
elevated-temperature reduced iron pellet before said cooling in a not less than 800 ** 
temperature region 1200 ** or less. 

[Claim 2]A manufacturing method of the reduced iron pellet according to claim 1 which 
performs rolling of said elevated-temperature reduced iron pellet in 3 minutes to 20 
minutes with. 

[Claim 3] A reduced iron pellet manufacturing facility comprising: 

A reducing furnace which takes in a mixed pellet which mixed iron oxide particles and 
carbonaceous particles, carries out heating-athightemperature processing, and obtains 
an elevated-temperature reduced iron pellet. 

An incubation rolling part which makes it roll accepting said elevated-temperature 
reduced iron pellet from this reducing furnace, and keeping this warm. 
Kula which accepts an elevated-temperature reduced iron pellet from this incubation 
rolling part, and cools this. 

[Claim 4]The reduced iron pellet manufacturing facility according to claim 3 by which 
said Kula is rotary circle pipe type Kula, and said incubation rolling part is formed in 
this rotary circle pipe type Kula. 

[Claim 5]The reduced iron pellet manufacturing facility according to claim 4 formed 
when said incubation rolling part lined thermal insulation in said rotary circle pipe type 
Kula. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention! 
[0001] 

[Field of the Invention]This invention uses as a raw material the mixed pellet which 
mixed iron oxide particles, such as iron ore, and carbonaceous particles, such as coal, 
and relates to the manufacturing method and manufacturing facility of a reduced iron 
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pellet which obtain the reduced iron pellet which carries out processing treatment of 

this and serves as a product. 

[0002] 

[Description of the Prior Art]A reduced iron pellet uses as a raw material the mixed 
pellet which mixed iron oxide particles, such as iron ore, and carbonaceous particles, 
such as coal, and it is obtained by carrying out processing treatment of this. This kind of 
the conventional manufacturing method and manufacturing facility of a reduced iron 
pellet are explained below, referring to drawings. First, the conventional reduced iron 
pellet manufacturing facility is explained. As shown in drawing 2 , to this reduced iron 
pellet manufacturing facility. The revolving bed type reducing furnace 1 which takes in 
the mixed pellet PI which mixed iron oxide particles and carbonaceous particles, carries 
out heatingathightemperature processing, and obtains the elevated-temperature 
reduced iron pellet P2, It has rotary circle pipe type Kula 2 cooled while accepting the 
elevated-temperature reduced iron pellet P2 from this revolving bed type reducing 
furnace 1 in the delivery part 2a and rolling this. 

[0003]The numerals 3 shown in drawing 2 are granulators which manufacture the 
mixed pellet PI which corns the mixture of iron oxide particles, such as iron ore, and 
carbonaceous particles, such as coal, and serves as a raw material. Drawing 2 and the 
numerals 4 shown in 3 are conveying machines, such as a band conveyor. 
The numerals 5 are pellet charging machines which carry out the insertion load of the 
mixed pellet PI uniformly on the revolving bed 6, and the numerals 7 are the pellet 
packed beds with which it was loaded on the revolving bed 6. 

The numerals la of drawing 3 are the burners formed in heating in a furnace. [ two or 
more ] The numerals 8 shown in drawing 2 are the elevated-temperature reduced iron 
pellet exhaust which sends out the elevated-temperature reduced iron pellet P2 from 
the revolving bed type reducing furnace 1 to rotary circle pipe type Kula 2. 
The numerals 9 are discharge ducts which discharge combustion gas. 
[0004]The numerals 10 shown in drawing 2 are shots which insert in about 1100 ** 
elevated-temperature reduced iron pellet P2 discharged from the revolving bed type 
reducing furnace 1 in rotary circle pipe type Kula 2. 
The numerals 11 are the hoods for gas seals. 

The numerals 12 are spray nozzles which sprinkle cooling water to the outside surface 
of rotary circle pipe type Kula 2. 

The numerals 13 are spray nozzles which sprinkle cooling water directly to the 
elevated-temperature reduced iron pellet P2 [ near the exit part in rotary circle pipe 
type Kula 2 ]. 
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The numerals 14 and 15 are tire rolls made to rotate rotary circle pipe type Kula 2. 
The numerals 16 are the gears for rotation. 
The numerals 17 are hood and hoppers. 

The numerals 18 are sieves and the numerals 19 are the exhaust ducts of evaporated 
water. 

[0005] Hereafter, the manufacturing method of a reduced iron pellet using this 
conventional reduced iron pellet manufacturing facility is explained. First, the mixed 
pellet PI manufactured by the granulator 3 is carried by the pellet charging machine 5 
with the conveying machine 4, and it is uniformly loaded with it by this pellet charging 
machine 5 on the revolving bed 6, and it forms the pellet packed bed 7. As a particle 
layer of this pellet packed bed 7, since high temperature gas and the radiant heat from a 
furnace wall are mainly subjects, the heat which the mixed pellet Pl receives is usually 
about two particle layers. The mixed pellet Pl is converted into the 
elevated-temperature reduced iron pellet P2 in response to reduction, when heated by 
about 1200 ** elevated temperature on the revolving bed 6. And the 
elevated-temperature reduced iron pellet P2 is discharged from the revolving bed type 
reducing furnace 1, is received to the delivery part 2a of rotary circle pipe type Kula 2, 
and is passed. Usually, after the mixed pellet Pl is inserted in the revolving bed type 
reducing furnace 1, processing time until it becomes the elevated-temperature reduced 
iron pellet P2 and is discharged from the revolving bed type reducing furnace 1 is a 
small 15 part grade. 

[0006]Next, in rotary circle pipe type Kula 2, it is cooled and the elevated-temperature 
reduced iron pellet P2 which received from the revolving bed type reducing furnace 1, 
and was passed turns into the ordinary temperature reduced iron pellet P3. That is, it is 
cooled by about 600 ** or less by moving rolling and missing heat to the wall surface of 
this rotary circle pipe type Kula 2 simultaneously in rotary circle pipe type Kula 2 
rotated while the elevated-temperature reduced iron pellet P2 receives the cooling 
water sprinkled from the spray nozzle 12 in an outside surface. It is cooled to about 100 
** by receiving directly the cooling water sprinkled from the spray nozzle 13 near the 
exit part of rotary circle pipe type Kula 2, and becomes the ordinary temperature 
reduced iron pellet P3. This ordinary temperature reduced iron pellet P3 is used via the 
hood and hopper 17, is applied to 18, and is collected as the reduced iron pellet P4 used 
as a product. 
[0007] 

[Problem(s) to be Solved by the InventionlBy the way, the manufacturing method and 
manufacturing facility of a reduced iron pellet of the above-mentioned explanation have 
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the following problems. That is, the reduced iron pellet P4 produced by making it above 
has dramatically low density, and it is a thing of 10 mm in diameter a size, for example, 
and since the compression strength which is a mechanical strength is also small per 
piece, when using as an insertion iron raw material for shaft furnaces with about 30 
kgf(s), it is the problem of being easy to be crushed in a shaft furnace. As a cause by 
which the density of this reduced iron pellet P4 becomes small, When heating at high 
temperature of the mixed pellet PI is carried out and it carries out a reduction reaction, 
it is oxygen, carbon, and volatile matter content (as carbonaceous material) in the mixed 
pellet PI. It is also the cause the cause by which the case where fossil fuels, such as coal, 
are used will be gas, and will escape from and come out of the mixed pellet PI, and that 
the densification by sintering by the high temperature state after reduction does not 
progress since reaction time is still as shorter as for example, a for [ about 10 minutes ] 
grade. 

[0008]This invention is made in view of the above-mentioned situation, and tends to 
attain the following purposes. Namely, it is high-density, is hard to be crushed in a shaft 
furnace, and aims at the manufacturing method of a reduced iron pellet and offer of a 
manufacturing facility which enable manufacture of the reduced iron pellet which was 
suitable as an insertion iron raw material for shaft furnaces. 
[0009] 

[Means for Solving the Problem]The following means were used for a manufacturing 
method and a manufacturing facility of a reduced iron pellet of this invention in order to 
solve an aforementioned problem. Namely, the reduced iron pellet manufacturing 
method according to claim 1, In a manufacturing method of a reduced iron pellet which 
obtains a reduced iron pellet by cooling this elevated-temperature reduced iron pellet 
after carrying out heatingat-hightemperature processing of the mixed pellet which 
mixed iron oxide particles and carbonaceous particles and considering it as an 
elevated-temperature reduced iron pellet, Before said cooling, said 

elevated-temperature reduced iron pellet is rolled in a not less than 800 ** temperature 
region 1200 ** or less. According to the manufacturing method of a reduced iron pellet 
given in above-mentioned claim 1, an elevated-temperature reduced iron pellet rolls 
before that cooling in a not less than 800 ** temperature region 1200 ** or less, but 
since deformation resistance of metallic iron in this temperature region is very small, a 
sintering operation works to an elevated-temperature reduced iron pellet, and 
densification is made. 

[0010]A manufacturing method of a reduced iron pellet with which a manufacturing 
method of the reduced iron pellet according to claim 2 rolls said elevated-temperature 
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reduced iron pellet in 3 minutes to 20 minutes with. According to the manufacturing 
method of a reduced iron pellet given in above-mentioned claim 2, by rolling an 
elevated-temperature reduced iron pellet less than 20 minutes 3 minutes or more, the 
sintering is fully performed and, as for an elevated-temperature reduced iron pellet, 
sufficient densification is made. 

[001l]The reduced iron pellet manufacturing facility according to claim 3 is provided 
with the following. 

A reducing furnace which takes in a mixed pellet which mixed iron oxide particles and 
carbonaceous particles, carries out heating-at-high-temperature processing, and obtains 
an elevated-temperature reduced iron pellet. 

An incubation rolling part which makes it roll accepting said elevated-temperature 
reduced iron pellet from this reducing furnace, and keeping this warm. 
Kula which accepts an elevated-temperature reduced iron pellet from this incubation 
rolling part, and cools this. 

According to the reduced iron pellet manufacturing facility given in above-mentioned 
claim 3, heating-at-high-temperature processing is carried out with a reducing furnace, 
and a mixed pellet turns into an elevated-temperature reduced iron pellet, In an 
incubation rolling part, it rolls in the state of incubation, becomes the 
elevated-temperature reduced iron pellet which carried out densification, it is cooled 
further in Kula, and these elevated-temperature reduced iron pellets are collected as a 
reduced iron pellet. At this time, by rolling in the state of incubation, a sintering 
operation works to an elevated-temperature reduced iron pellet in incubation rolling 
circles, and densification is made. 

[0012]In the reduced iron pellet manufacturing facility according to claim 3, said Kula is 
rotary circle pipe type Kula, and, as for the reduced iron pellet manufacturing facility 
according to claim 4, said incubation rolling part is formed in this rotary circle pipe type 
Kula. According to the reduced iron pellet manufacturing facility given in 
above-mentioned claim 4, an incubation rolling part which accepts an 
elevated-temperature reduced iron pellet rotates united with rotary circle pipe type 
Kula. 

[0013]The reduced iron pellet manufacturing facility according to claim 5 is formed 
when said incubation rolling part lines thermal insulation in said rotary circle pipe type 
Kula. According to the reduced iron pellet manufacturing facility given in 
above-mentioned claim 5, it is controlled that heat of an elevated-temperature reduced 
iron pellet escapes on a wall surface of rotary circle pipe type Kula with thermal 
insulation. 



6/12 



[0014] 

[Embodiment of the Invention] He re after, the manufacturing method of a reduced iron 
pellet and one embodiment of a manufacturing facility concerning this invention are 
described, referring to drawing 1 . First, a reduced iron pellet manufacturing facility is 
explained. The revolving bed type reducing furnace 21 which takes in the mixed pellet 
PI which mixed iron oxide particles and carbonaceous particles in this reduced iron 
pellet manufacturing facility, carries out heating-at-hightemperature processing, and 
obtains the elevated-temperature reduced iron pellet P2, It has the incubation rolling 
part 22a which makes it roll accepting the elevated-temperature reduced iron pellet P2 
from this revolving bed type reducing furnace 21, and keeping this warm, and rotary 
circle pipe type Kula 22 which is Kula which accepts elevated-temperature reduced iron 
pellet P2' by which densification was carried out in this incubation rolling part 22a, and 
cools this. The incubation rolling part 22a is formed in this rotary circle pipe type Kula 
22. This incubation rolling part 22a is formed with the thermal insulation i lined by 22 
in rotary circle pipe type Kula, and has the about 1/length three of the overall length of 
rotary circle pipe type Kula 22. 

[0015]The numerals 23 are granulators which manufacture the mixed pellet PI which 
corns the mixture of iron oxide particles, such as iron ore, and carbonaceous particles, 
such as coal, and serves as a raw material, and the numerals 24 are conveying machines, 
such as a band conveyor. Uniformly on the revolving bed 26, the numerals 25 are the 
mixed pellet PI pellet charging machines which carry out insertion load, and the 
numerals 27, It is the pellet packed bed with which it was loaded on the revolving bed 
26, and the numerals 28 are the elevated-temperature reduced iron pellet exhaust 
which sends out the elevated-temperature reduced iron pellet P2 from the revolving bed 
type reducing furnace 21 to the incubation rolling part 22a. The numerals 29 are 
discharge ducts which discharge combustion gas. 

[0016lThe numerals 30 are shots which send about 1100 ** elevated-temperature 
reduced iron pellet P2 discharged from the revolving bed type reducing furnace 21 to the 
incubation rolling part 22a, and the numerals 31 are the hoods for gas seals. The 
numerals 32 are spray nozzles which sprinkle cooling water to the outside surface of 
rotary circle pipe type Kula 22, and the numerals 33 are spray nozzles which sprinkle 
cooling water directly to elevated-temperature reduced iron pellet P2' by which 
densification was carried out [ near the exit part in rotary circle pipe type Kula 22 ]. The 
numerals 34 and 35 are tire rolls made to rotate rotary circle pipe type Kula 22, and the 
numerals 36 are the gears for rotation. The numerals 37 are hood and hoppers, the 
numerals 38 are sieves, and the numerals 39 are the exhaust ducts of evaporated water. 
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[0017]Hereafter, the manufacturing method of a reduced iron pellet using such a 
reduced iron pellet manufacturing facility is explained. First, the granulation of iron 
oxide particles and the carbonaceous particles is carried out with the granulator 23, 
they serve as the mixed pellet Pi, this mixed pellet PI is carried by the pellet charging 
machine 25 with the conveying machine 24, and it is uniformly loaded with it by this 
pellet charging machine 25 on the revolving bed 26, and it forms the pellet packed bed 
27. As a particle layer of this pellet packed bed 27, since high temperature gas and the 
radiant heat from a furnace wall are mainly subjects, the heat which the mixed pellet 
PI receives is usually about two particle layers. The mixed pellet Pi is that 
heating-athigh-temperature processing is carried out on the revolving bed 26 at about 
1200 **, and is converted into the elevated-temperature reduced iron pellet P2 in 
response to reduction. From the revolving bed type reducing furnace 21, the discharged 
elevated-temperature reduced iron pellet P2 is received to the incubation rolling part 
22a, and is passed. The elevated-temperature reduced iron pellet P2 just before the 
incubation rolling part 22a is won popularity and passed has density as low as for 
example, a 2 g/cm 3 grade in connection with the characteristic of the mixed pellet Pi, 
and the temperature has become about 1100 ** and an elevated temperature. 
[0018]In the incubation rolling part 22a, the elevated-temperature reduced iron pellet 
P2 by which heating at high temperature processing was carried out with the revolving 
bed type reducing furnace 21 rolls in a not less than 800 ** temperature region 1200 ** 
or less. This rolling is performed in 3 minutes to 20 minutes with. Since the deformation 
resistance of metallic iron under these temperature conditions is very small at this time, 
a sintering operation works to the elevated-temperature reduced iron pellet P2, and 
becomes elevated-temperature reduced iron pellet P2* by which densification was 
carried out at it. And elevated-temperature reduced iron pellet P2' by which 
densification was carried out, After passing through the incubation rolling part 22a, it 
moves in cylinder type Kula 22 rotated while receiving the cooling water sprinkled from 
each spray nozzle 32 in that outside surface, rolling, and is cooled by about 600 ** or 
less by missing heat to the wall surface of this cylinder type Kula 22 at this time. By 
receiving directly the cooling water sprinkled from the spray nozzle 33 near the exit 
part of rotary circle pipe type Kula 22, it is cooled to about 100 ** and becomes 
high-density ordinary temperature reduced iron pellet P3\ This high-density ordinary 
temperature reduced iron pellet P3' is used via the hood and hopper 37, is applied to 38, 
and is collected as high-density reduced iron pellet P4' used as a product. 
[0019]Thus, the compression strength of obtained reduced iron pellet P4 f is a thing 
about 10 mm in diameter, for example, and rises also to about 100 kgf(s) per unit pellet. 
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The compression strength when not keeping it warm before cooling like equipment 
before, Since it is a thing about 10 mm in diameter and is about 30 kgf(s) per unit pellet 
as mentioned above for example, according to the manufacturing method and 
manufacturing facility of a reduced iron pellet of this invention, it becomes possible to 
raise the compression strength of reduced iron pellet P4' used as a product to about 3 or 
more times. 

[0020]As explained above, according to the manufacturing method and manufacturing 
facility of a reduced iron pellet, the elevated-temperature reduced iron pellet P2 by 
which heating at high temperature processing was carried out, Since it sinters and 
densification is made before the cooling by rolling less than 20 minutes 3 minutes or 
more in a not less than 800 ** temperature region 1200 ** or less, it is hard to be 
crushed in a shaft furnace, and it becomes possible to obtain reduced iron pellet P4' 
which was suitable as an insertion iron raw material for shaft furnaces. 
[0021] Although the incubation rolling part 22a should be formed as a part in rotary 
circle pipe type Kula 22, it is good at the above-mentioned embodiment also as 
composition which became independent not only of this but rotary circle pipe type Kula 
22. Similarly, by the above-mentioned embodiment, the overall length of the incubation 
rolling part 22a may be suitably changed not only according to this but according to a 
design condition, although referred to as three in about 1/of the overall length of rotary 
circle pipe type Kula 22. 
[0022] 

[Effect of the InventionlBy making it roll in a not less than 800 ** temperature region 
1200 ** or less according to this invention, before cooling the elevated-temperature 
reduced iron pellet which carried out heating-athightemperature processing in the 
manufacturing method of a reduced iron pellet. Since it sinters and densification is 
made, it is hard to be crushed in a shaft furnace, and it becomes possible to obtain the 
reduced iron pellet which was suitable as an insertion iron raw material for shaft 
furnaces. Since sintering of an elevated-temperature reduced iron pellet is fully 
performed and sufficient densification is made by performing rolling in this incubation 
state in 3 minutes to 20 minutes with, it has sufficient intensity, and is hard to be 
crushed in a shaft furnace, and it becomes possible to obtain the reduced iron pellet 
which was suitable as an insertion iron raw material for shaft furnaces. By what is 
made to roll in the state of incubation in an incubation rolling part before cooling the 
elevated-temperature reduced iron pellet which carried out 
heating at high temperature processing according to the reduced iron pellet 
manufacturing facility of this invention. Since it sinters and densification is made, it is 
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hard to be crushed in a shaft furnace, and it becomes possible to obtain the reduced iron 
pellet which was suitable as an insertion iron raw material for shaft furnaces. In this 
equipment, it is not necessary to give the rolling mechanism which it became 
independent of for rolling an elevated-temperat ure reduced iron pellet by having 
composition in which the incubation rolling part was formed in rotary circle pipe type 
Kula to an incubation rolling part, facility structure is simplified, and it becomes 
possible to make equipment construction cost cheap. In this equipment, with 
constituting an incubation rolling part from thermal insulation lined in rotary circle 
pipe type Kula, since it is controlled that the heat of an elevated-temperature reduced 
iron pellet escapes on the wall surface of rotary circle pipe type Kula, it becomes 
possible to roll an elevated-temperature reduced iron pellet of it in the state of 
incubation. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a figure showing one embodiment of this invention, and is an outline 
lineblock diagram of a reduced iron pellet manufacturing facility. 

[Drawing 2l lt is a figure showing the conventional reduced iron pellet manufacturing 
facility, and is an outline lineblock diagram. 

[Drawing 3l lt is a figure showing the reduced iron pellet manufacturing facility, and is a 
perspective view of a revolving bed type reducing furnace. 
[Description of Notations] 

21 ... Revolving bed type reducing furnace (reducing furnace) 

22 ... Rotary circle pipe type Kula (Kula, rotary circle pipe type Kula) 
22a ... Incubation rolling part 

i ...Thermal insulation 
Pi ... Mixed pellet 

P2, P2' ... Elevated-temperature reduced iron pellet 
P4' ... Reduced iron pellet 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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it#ifctcJ:*U4\ afaa5c^w-> h(4, ^o^SPiltl 
[c, 8 0 olCUl-t 1 2 0 o'CttTotflSHET'teWi^ixS 
# . c w ta«$ -era co £ jfcffiffittfli » x 4- £ v ^ro 

[0 0 10] §#*«2ffiitO»7G«'<U'y 
(4, fiifE&taisTtJX-^Uy hcOte»€r, 3M120^ 40 

yh*. 3WJ.±.2 0ftZX\hmWs£ltZ>Z.bX\ fiftS 

[0 0 1 1 ] IS*«3fE«t©il7c»^^^ hMit&Sff 
(4, IWt«*»^fcR*ll«tt^i:S:ja^Lfca^5u 

h SrSttAttT r. ftfcfttB. L ft e, fcib § * 5 ftfitsKi 50 
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1, $6l:i?-7T*&3$*XT3^0c'<U-;' hi: LT@ 

y Hctt. «fi:RIB^I^£:h,Scilcj;tj^flU8# 

[0012] »*JS4|E«cC>S^^^y hKiiaSfi 
(4, a»*3B3 8E*W3ijcft^Uy hMifiakMf I'fc^T. 

[0 0 13] !#*«5ie«COajc^U-y hMiia^fl 

*t «: 5 -f =■ > ^-T 5 w t ic J: 0 ^ $ i > 5 . -t 
**5|B*oa7uft'<U'y HJJtKflllciHrt, Mum 

[0 0 14] 

•7 h J: W«awHi©-||*Jgtlft, 13 1 S: 

(co^TfftBH-rSo CC0Jt^tt-<u--7 hMig^«!c(4, 

P 1 5rfe 1 'lAtiTtiira^»l^aLTarail7£S*-<U'.y h 
P 2 $:|#5lH]te*^:il7t,tP 2 It, 2 

1 /O^codSffiilTtllc^Uy h P 2 ^rSttAnT^tt^f* 

a l * tstb $ * 5 f*?ate»gi5 2 2 a t % mzwJim 

gB2 2 a Xfa&feVciStltzfa'lEMTt&^^v h P 2 ' 5: 

SftAnTmSr^ip-rs^-yTfcSHteR^S;^- 

7 2 2i^ii^ntv^ 0 c:co(HlteHff^^-7 2 2 

(*(4. f£y&fcI!j&R2 2 a ^JFM^HTV^o 

K)gB2 2al4, 0teR«i^^-7l*i2 2 117^=^^$ 

nfc»»»i(cj;«?ffMStiTfco, [H]teR^s;^-7 

2 2©ifi©^] l/3©fi$5;SLT^5 0 

1 0 0 1 5] ^2 3(4, »jK5t¥«ift{t;fic«fiC^-i:5 

hp iSr»i6i-5Jaftt«t?*>*), ft%2 4\±. 
^/H-n^T^WjftaiSa-CfcSo ^^-2 514, 015 
*2 6 il^-lca^Uy h P 1 SrSA^I-S^W 

y h36A«-<?*>9. ^2 711, 0te*2 6 _h!'«lt^ 
frtc<l> y VimmX'fo*) s ^^-2 8 {4, fg?ail7C^ 

U y h P 2 5r[Hl*s*^;jl7C*P2 1 ^6f£rafcK)£B2 2 a 

2 9(4, m%1J?-$:ffi\ti-tZ>W&?? hVhZo 



5 

[ooi6]r^^3o \n y i^mm&mjtfc 2 1 ^bwiw 

SftSft] 1 1 0 OX:o)M^jt^^ y h P 2£ft?&fe 

»gB2 2 a^^i/a- hTfc*), W^3 lit, 
^-^ffl7-K"C*>5 0 1ft3 2lt EHERffiiS;*-? 

^^-3 3(1, EHERffi 2 2rt<BfflqttififlS 

£1/3 511, [E]teRtfS:^-y 2 2^0te^-tt6^^-t 

f?^3 7f±, 7- K**y 9 , ft* 3 811, 
^Vfo*), ?ff 3 9tt, iK«*a>#ft^ h-C*>5o 
[0017] «T, ^^i^^aTctt^^y HRjgRfll 

i1\ IWkftWe^irSiaJKIStt^tt, ig««2 3l£T 

Hi, I^l24ia^l/7 H36A«2 5lC«tf 
tt, tt^l^y h*A«2 5tJ:i!)lEl«5*2 6 J:llJS-t 

*>5<a-c, ii*. 2fe-?lggt'fc5o S^u^hP 

lfl N 06*2 6 1^1 2 0 OtitCiSJtflJPfRffiaStl 
tT\ MtlZ^X, M&MTt&i^^y h P 2^£ 

tei^jx5 0 [iite*s;3S7c*p 2 i ^?)#ai^fc^us 

SR^yhP2li, *»lSfttt2 2 a^fc$lt«$*X 
5 0 f*fa(EtfcS6 2 2 a \z£ftWt£ti&jg.m<DMUSK&i 

^^7hP2li, ^L/^hPl^ttCffot^ll 
1 1 0 Ot^ittiat-JfeoTl^Sc 

[0 0 18] f**atef(jgl5 2 2 alCfcV^T, 0(E*S:3l7C 

^2 i x-iafflJni)R&a**bfciS5ffla^«^^y h p 2 

\X 8 0 OCELLI 2 0 0 o C^T^^S«TteSj$^ 

ffiaftsnfcssassTtft^i^y hp 2' tft5 0 -tt 
t\ sasftftSixfcfisiaaTLtt^uy hp 2' it, isa 

te»)g|52 2 a Srftfcft, #xyu-/X>3 2/5^« 

^-72 2rtt, KftL^^SjU ^ ISR 
2 2co§8ffi^SlSrjSd5-r- tT*j^6 0 0°CJJ* 
TI-ftfl$ix5o *5>lc, EHER«S;^"-5 2 2<D!±iq 

S^Vy FP3 1 11, 7-K**y^°3 7S:^Lt^ 
5^3 sizfrtfhti* M^kt^^&^mjt^^y 

[0 0 19] 0 \Z.LX%btl1t1&jt&'<l'y h P 
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4' CDj£®3£Sil, WMS^10mmOW)tW4: 
^Uy hfofc^^ 1 0 0 k g f ICt±#i-5c 

LfcJ:^!!, ^iittfMn Omm(/)t(/)flli^W; 
hfofc«^30k g ftfc^C^^, #36W0>a;6ft 

[0 0 2 0] EkklZ&m LtzX ajcft^Uty h^D 

saaTctt^us/ h p 2d, -t<^jftaB9tc8 0 oretJi 
1 2 0 ot:aTwjaa«-t?3 5>£tJ:2 o»art*gftSix 

Z>ZkX\ &&LXft&J&itfcte£tiZ><DX\ MfrfoX 
«H*£*ifc<<, B^fflKAttBOfti L-CilLfcSTctt 

[0021] **5 % hmmmmx\ i%mm$v>2 2 a 

tt, EUgRfSS;*-? 2 2rt<0— LTJKricSftfcfc 
OfcUfc**, dtU-RRfc-f, 0W^-7 2 2^^ 

T\ f*ia(Eftft2 2 aO^fitt, [n]fcRfii^-7 2 2 

[0022] 

ftai-smri-s 0 ot«± 1 2 0 or«T<fljajSJjc-?te 

30 a^ffi^^te®]^3^WJi2o^WrttT9C.t-e, Kia 
tft£tsti6<ox\ +ftwm*fth, **Frt-e«ft*ix 

ic<< N iftJpfflgAttlS^i: LTiiUfcaTctt^Uy h 

h»igsa:flit-«tixtf, MjaauRftaufcSsaaTctt^u 

?$#$n(c<<, S5^ffl^Att£S*4i:LTiiLfca7ctt 
EHERffiS;^ - 9 7 >T = > ^ S ttfctt JR»"C«*"T 

co§iffitri$tf 5<^3»5«i»] $naco-c, isaaTcSt^ u- ^ 

50 [g]l] *38W<0-^*«?(fi**i"Bn**>oT, a^c 
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* 2 2"-roifcntf^:^-y 0fcpm^- 

2 2a •••f*flMEI(jgB 

i •••r Xi 
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